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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device that has made the largeness of a visual 
angle to be chageable, if necessary, only by signal 
processing and has made possible to secretly hide the 
display contents or optimize the visible direction, etc., 
without using the means such as a special liquid crystal 
cell for visual angle control, optical lens seat control, and 
optical characteristic variation of a back-light. 
SOLUTION: This liquid crystal display device comprises 
a signal control means for processing an input video 
signal in contrast, brightness, or the like individually for 
RGB, and a visual angle interlocking control means which 
has y-conversion circuits, individually for RGB, for 
converting processed signal data into such impression 
voltages as provide a TV characteristic of a liquid 
crystal panel with a desired visual characteristic and 
controls to change over the plural y-data according to 
prescribed pixel patterns to obtain the desired visual 
angle characteristic. Moreover, the visual angle 
interlocking control means performs the control to the signal control means and the y- 
conversion circuits by interlocking adaptive control so as to effectively control the visual angle 
according to the feature information obtained from a video feature detection means for 
extracting features of the input video signal. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device that has made the largeness 
of a visual angle to be chageable, if necessary, only 
by signal processing and has made possible to 
secretly hide the display contents or optimize the 
visible direction, etc., without using the means such 
as a special liquid crystal cell for visual angle 
control, optical lens seat control, and optical 
characteristic variation of a back-light. 
SOLUTION: This liquid crystal display device 
comprises a signal control means for processing an 
input video signal in contrast, brightness, or the like 
individually for RGB, and a visual angle interlocking control means which has y- 
conversion circuits, individually for RGB, for converting processed signal data into 
such impression voltages as provide a TV characteristic of a liquid crystal panel 
with a desired visual characteristic and controls to change over the plural y-data 
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according to prescribed pixel patterns to obtain the desired visual angle 
characteristic. Moreover, the visual angle interlocking control means performs the 
control to the signal control means and the y-conversion circuits by interlocking 
adaptive control so as to effectively control the visual angle according to the feature 
information obtained from a video feature detection means for extracting features of 
the input video signal. 
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* NOTICES * 

JPO and inpit are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A signal-control means to be a liquid crystal display in the drive circuit and back 
light system of an active-matrix drive mold liquid crystal display component, and to perform 
video-signal processing to an input video signal, gamma transform processing which 
considers said signal-processing data as an input, and changes them into liquid crystal 
applied voltage to an input value ~ RGB each ~ with the RGB independent gamma 
conversion means which can be set up in the property that plurality differs independently An 
angle-of-visibility gang control means to control each gamma data setup and its change 
pattern to said RGB independent gamma conversion means to become a desired angle-of- 
visibility property, The liquid crystal display characterized by having an image feature 
detection means to perform the feature extraction of an input video signal and to output the 
image description information to said angle-of-visibility gang control means. 
[Claim 2] The liquid crystal display according to claim 1 characterized by having the back 
light control means which controls the back light brightness of a liquid crystal panel by the 
angle-of-visibility gang control means. 

[Claim 3] An angle-of-visibility gang control means is a liquid crystal display according to 
claim 1 or 2 characterized by interlocking respectively and carrying out adaptive control of 
each gamma data setup and its change pattern control of said signal-control means and said 
RGB independent gamma conversion means, and the back light control dynamically so that 
a display image may be made to optimize and angle-of-visibility control may be effectively 
performed using the image description information acquired from the image feature 
detection means. 

[Claim 4] A signal-control means is a liquid crystal display according to claim 1, 2, or 3 
characterized by performing contrast and brightness control so that contrast adjustment and 
brightness adjustment shall be performed, the maximum and the minimum value of 
brightness of a video signal may be obtained for every screen with an image feature 
detection means and the largest dynamic range of a gamma property can be taken according 
to the angle-of-visibility property of the brightness range of the input signal in 1 screen, and 
a request, or so that angle-of-visibility control can be performed most efficiently. 
[Claim 5] a signal-control means ~ RGB each ~ the liquid crystal display according to claim 
4 characterized by being independently controllable and amending the gap between RGB of 
a gamma property corresponding to said RGB independent gamma conversion means and 
one to one. 
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[Claim 6] The change pattern and each gamma data of two or more gamma property which 
are performed to a RGB independent gamma conversion means in an angle-of-visibility 
gang control means For every [ horizontally / one screen / or ] vertical pixel, out of the 
symmetry or an alternation asymmetrically pattern A liquid crystal display given in either of 
claim 1 to claims 5 characterized by performing control combined so that it might choose 
according to the image description information and an angle-of-visibility setup which were 
obtained from the image feature detection means and might become the optimal about 
gamma data. 

[Claim 7] the change pattern and each gamma data of two or more gamma property which 
perform to a RGB independent gamma conversion means in an angle of visibility gang 
control means be a liquid crystal display given in either of a claim 1 to the claims 5 
characterize by to perform the control combined so that it chose according to the image 
description information and the angle of visibility setup which be obtained from the image 
feature detection means and became the optimal about gamma data out of a symmetry or an 
alternation asymmetrically pattern to the direction of the field . 

[Claim 8] It is the liquid crystal display according to claim 3 which acquires the average 
value of the brightness of a video signal for every screen with an image feature detection 
means, and is characterized by controlling to compensate brightness, taking said average 
value into consideration when big fluctuation comes to the light transmittance of each pixel 
of a liquid crystal device, in order to make back light control change to a desired angle-of- 
visibility property in said signal-control means and said RGB independent gamma 
conversion means. 

[Claim 9] An image feature detection means, a signal-control means, said RGB independent 
gamma conversion means, and an angle-of-visibility gang control means are a liquid crystal 
display given in either of claim 1 to claims 8 characterized by an angle-of-visibility property 
being respectively controllable according to an individual for every display screen even if it 
is the case where have a means to control according to an individual for every display area 
of an image, and two or more screens are indicated by coincidence all over 1 screen. 
[Claim 10] To display screens other than the object which shall perform back light control to 
a back light control means to any in said two or more display screens, or one, and performs 
said back light control, it is the liquid crystal display according to claim 9 characterized by 
generating amendment data from the back light control data by the side of a controlled 
system, and controlling the signal-control means of the display screen outside a controlled 
system so that the control effectiveness of a back light may be canceled. 
[Claim 1 1] The symmetry or the pattern set up by turns asymmetrically is horizontal or the 
liquid crystal display according to claim 6 characterized by what it opts for according to the 
pixel size of a liquid crystal panel, or the aspect ratio of the display screen of one screen for 
every vertical pixel. 

[Claim 12] The symmetry or the pattern set up by turns asymmetrically is horizontal, or the 
symmetry or the pattern set up by turns asymmetrically and the liquid crystal display 
according to claim 6 or 7 characterized by what it opts for according to scanning-line 
transform processing in sequential scanning of an input video signal, interlaced scanning, or 
signal processing of one screen to the direction of the field for every vertical pixel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the control circuit of the liquid 
crystal display system which can control an angle of visibility suitably according to the busy 
condition and the check-by-looking direction of a liquid crystal display about signal 
processing of the video signal inputted into the drive circuit of the liquid crystal display of 
TN liquid crystal (twisted pneumatic liquid crystal) and back light equipment, and a liquid 
crystal display especially. 
[0002] 

[Description of the Prior Art] TN liquid crystal method currently used in liquid crystal TV 
etc. [ many ] By the refractive-index anisotropy which liquid crystal has, torsion orientation, 
etc., the light which passes a liquid crystal layer receives various birefringence effectiveness 
with the direction and include angle, and a complicated angle-of-visibility dependency is 
shown. For example, generally, in an above viewing angle, the whole screen becomes 
whitish, and the whole screen becomes dark in a down viewing angle, and the phenomenon 
in which light and darkness will be reversed in the low brightness section of an image 
occurs. 

[0003] Many techniques which carry out wide-fleld-of-view cornification about brightness, a 
hue, a contrast property, a gradation property, etc. by various approaches about such an 
angle-of-visibility property are developed. Although very many amelioration to the liquid 
crystal panel itself and things of many using an optical member are common as such a 
technique, neither a TFT process nor a liquid crystal panel process becomes complicated, but 
the technique of attaining wide-field-of-view cornification only by signal processing of an 
external circuit is also shown as an approach which does not cause a fall or cost increase of 
the yield. This uses the viewing-angle dependency of the permeability property (a following 
and V-T property and notation) over the applied voltage of a liquid crystal cell. By driving 
liquid crystal, preparing two or more gradation electrical-potential-difference transfer 
characteristics (the following, gamma characteristics, and notation) over an input signal, and 
performing this change control at the predetermined spacing Two or more properties are 
compounded visually, and it is the technique of raising an angle-of-visibility property, for 
example, is shown in JP/7-121 144,A "a liquid crystal display", JP,9-90910,A "the drive 
approach of a liquid crystal display, and a liquid crystal display", etc. (The conventional 
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example [ such an example ] 1 is written hereafter) The example of the wide-field-of-view 
cornification liquid crystal display by such conventional external signal processing is shown 
in drawing 1 1 . The gamma conversion circuits gamma 1 and gamma2 which have two or 
more mutually different gamma characteristics considering a RGB picture signal as an input 
in drawing 1 1 , It is what made the liquid crystal drive according to the output of gamma 
conversion means including the means which carries out change control of these gamma 
characteristics every (n is the natural number) n frames of a picture signal, as a change 
pattern of gamma characteristics, it is shown in drawing 12 ~ as ~ a pixel unit - alternation 
~ and the display electrical potential difference corresponding to the gamma characteristics 
same to the continuous correspondence pixel of n frames -- and it constitutes so that the 
display signal level from which a polarity differs mutually may be impressed, gamma 1 is 
optimized at 10 degrees of top-view fields so that the angle of visibility from which two 
gamma characteristics differ may become the optimal visual field here, gamma 2 is 
optimized at 10 degrees of bottom visual fields, and gamma characteristics are the things of 
making it operate so that the optimal gradation property may be extended about 10 degrees 
of upper and lower sides by fixing and becoming irregular by said change pattern. 
[0004] On the other hand, in the purposes, such as the purpose of display secrecy as privacy 
protection in a note type personal computer, and optimization to the check-by-looking 
direction when not needing a large angle of visibility, the applied proposal to narrowing 
returning an angle of visibility, or moving has been made as an attempt which used this 
angle-of-visibility dependency effectively conversely. Narrowing an angle of visibility or 
extending **** (it is not a thing [ spreading extending from usual like the conventional 
example 1 ] here) As a technique of performing control in the semantics of returning what 
was narrowed extended and optimized, otherwise Although what prepared the liquid crystal 
cell which controls the back light quantity of light in addition to the liquid crystal cell which 
displays an image, controls this liquid crystal cell, and devised the light guide plate of a back 
light is proposed plentifully As a technique of aiming at control of an angle-of-visibility 
property only by signal processing of an external circuit like the conventional example 1, 
there are some which are shown in JP,10-319373,A "a liquid crystal display and a liquid 
crystal display system", for example. (The conventional example [ such an example ] 2 is 
written hereafter) The example of the angle-of-visibility control liquid crystal display system 
by such conventional external signal processing is shown in drawing 14 . The gradation 
signal-level generation circuit which generates two or more gradation reference voltage to 
TN liquid crystal panel with which this performed optimization of the direction of rubbing, 
and optimization of a deflecting plate twist angle, The set point change circuit which 
switches the set point according to a desired angle-of-visibility property setup is prepared, 
and the optimal gradation reference voltage is impressed, Or an angle of visibility is changed 
by the optimal reference voltage and the method of if possible changing an indicative data 
by the simple gain control by bit processing in an indicative-data change circuit 
(amendment). 

[0005] Thus, although the method which modulates two or more gamma transfer 
characteristics set up fixed as a technique of aiming at control of an angle-of-visibility 
property, in the purpose which extends an angle of visibility only by signal processing of an 
external circuit is shown by the conventional technique Switching so that the liquid crystal 
panel which performed orientation processing may be used, it may become the set-up angle- 
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of-visibility property about extensive ****** of an angle of visibility and a gradation signal 

level may be optimized is indicated as technique. 

[0006] 

[Problem(s) to be Solved by the Invention] However, since the place made into the purpose 
in the conventional example 1 is wide-field-of-view cornification, the gamma characteristics 
of the property that the plurality set up in order to extend an angle of visibility differs itself 
are used fixed to the direction (for example, the vertical direction) where an angle of 
visibility is narrow, and the concept which controls two or more gamma characteristics itself 
is not included. Moreover, it is not clearly written at all about the optimization or adaptive 
control to the image condition of an input video signal, the gamma characteristics according 
to RGB individual, control, etc. 

[0007] Moreover, although the place made into the purpose in the conventional example 2 is 
extensive ****** 0 f an angle of visibility, the gamma characteristics itself are 
immobilization for every angle-of-visibility setup made into the purpose, and there is no 
modulation concept like the conventional example 1 . Moreover, it is not clearly written here 
at all about the optimization or adaptive control to the image condition of an input video 
signal, the gamma characteristics according to RGB individual, control, etc. furthermore, an 
example has not been touched at all about the back light since both **. 
[0008] therefore, even when it applies to the purposes, such as extensive ****** 0 f an angle 
of visibility, and optimization, in the conventional example 1 Two or more gamma 
characteristics for extending an angle-of-visibility property, as shown in drawing 13 for 
example, in the case of a property which lapped mostly in the high brightness field section In 
the case where a signal which was almost concentrated on the high brightness field section 
as an input video signal is inputted It is possible there to be almost no effectiveness that an 
angle of visibility spreads, and to also become the cause of generating, such as a flicker, with 
some change pattern by the trade-off with an angle-of-visibility improvement effect, since 
the difference of gamma becomes large when a signal which was conversely concentrated on 
the low brightness field section is inputted. 

[0009] Generally, in the case of an input signal like the screen of a personal computer, or a 
car navigation screen, the dynamic range of an input signal is large, and the signal 
component is various in concentrating on high brightness depending on the case where 
incline toward high brightness or low brightness comparatively in many cases, and it is 
concentrating on halftone conversely in the video signal of TV etc., and an image scene, or 
concentrating on low brightness. By optimizing gamma characteristics like the conventional 
example 1 using the difference in VT property by the viewing angle, and performing control 
according to the signal inputted in the case of the fundamental concept of controlling an 
angle of visibility, image quality degradation of brightness, a fall of a feeling of contrast, etc. 
by carrying out angle-of-visibility control can be suppressed, and it makes able to act 
effectively about the angle-of-visibility control effectiveness itself and thinks. 
[0010] In addition, systematically, in the conventional examples 1 and 2, in being unable to 
perform angle-of-visibility control of displaying a car navigation image on a drivers side, 
and displaying TV image on a passenger side from the purposes, such as a safety aspect, in 
the mount TV of 2 screen-display system etc., since the properties on an image differ greatly 
as mentioned above, by the case where it be the combination of such the signal source, good 
angle-of-visibility control become difficult. 
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[001 1] Moreover, since extending an angle of visibility from usual itself cannot perform 
control by the condition of a video signal like the case of the conventional example 1 an 
impossible top by the technique of the conventional example 2, A setup of gamma 
characteristics has such control impossible for the place which can originally use the loose 
stable part of an inclination in the case of the image which the input signal concentrated on 
the halftone field comparatively like [ in the case of being general of TV signal ], and is 
performed effectively with the configuration of the conventional example 2. 
[0012] Furthermore, since they are not broken if gamma characteristics of ideal gamma 
characteristics correspond in a whole floor tone between RGB codes, but they have a color 
shift property from the property of the color filter of a liquid crystal display, a back light, 
etc., in order to suppress generating of hue change etc. and to perform angle-of-visibility 
control, even if the gamma characteristics of RGB respond to gradation further separately, it 
is necessary to set them as an optimum value. 

[0013] On the other hand, although it has effect not a little to the brightness and the feeling 
of contrast of a display image since the quantity of light of a back light serves as a big factor 
to a brightness property as everyone knows in the case of a transparency mold liquid crystal 
display system, the consideration about this point is not specified especially in the 
conventional example, either. 

[0014] This invention is what was made in view of solving the above problems in the 
technique of aiming at control of an angle-of-visibility property, only by signal processing of 
such an external circuit. In the control performed so that it may become the angle-of- 
visibility property of the set-up request, the condition of the video signal inputted as the 
angle-of-visibility property of the specified request is embraced. Give the more nearly 
optimal applied voltage to a liquid crystal panel, and to be able to perform angle-of-visibility 
control more effectively, accommodative, interlock and the change pattern of video-signal 
processing, gamma characteristics, and gamma characteristics is controlled. And it controls 
by interlocking also about a back light, and aims at realizing more nearly optimal angle-of- 
visibility control. 
[0015] ' 

[Means for Solving the Problem] In order to solve such a technical problem the liquid crystal 
display of this invention A signal-control means to perform contrast, brightness processing, 
etc. to RGB independence to an input video signal, It has gamma conversion circuit changed 
into applied voltage which serves as the angle-of-visibility property of a request [ property / 
of a liquid crystal panel / VT ] of the processed video-signal data in RGB independence. It 
has the angle-of-visibility gang control means which controls by changing two or more 
gamma data set up according to the RGB individual so that it might become a desired angle- 
of-visibility property by the predetermined pixel pattern. As opposed to the TN liquid crystal 
panel which performed orientation control processing so that the angle-of-visibility 
dependency to a predetermined direction might become large by this The gradation electrical 
potential difference of two or more of said gamma characteristics is what is inputted for 
every pixel and realizes adjustable [ of an angle-of-visibility property ] by composition of a 
consciousness-property. Here with an angle-of-visibility gang control means Using the 
image description information acquired from an image feature detection means to perform 
the feature extraction of an input video signal It considers as the system configuration which 
operates so that adaptive control may be performed also to a back light control means and 
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back light control may be performed at the same time it interlocks the control to said signal- 
control means and the aforementioned gamma conversion circuit and controls 
accommodative to perform angle-of- visibility control effectively. 

[0016] While this suppresses image quality degradation of brightness, contrast, hue change, 
etc. more effectively in the system which aims at control of an angle-of-visibility property 
according to the condition of an input video signal by signal processing of an external 
circuit, the system which performs request angle-of-visibility control of being as carrying 
out the mask of the display to an one direction ****[, and ] is easily realizable by 
comparatively easy circuitry. [, moving or optimizing ] [ narrowing an angle-of-visibility 
property ] [ extend ] 
[0017] 

[Embodiment of the Invention] Invention given in claims 1 and 3 of this invention is a liquid 
crystal display control unit in the drive circuit and back light system of an active-matrix 
drive mold liquid crystal display component. A signal-control means to perform video-signal 
processing to an input video signal, and gamma transform processing which considers said 
signal-processing data as an input, and changes them into liquid crystal applied voltage to an 
input value RGB each ~ with the RGB independent gamma conversion means which can be 
set up in the property that plurality differs independently Said RGB independent gamma 
conversion means is received so that it may become a desired angle-of-visibility property. 
Each gamma data setup and an angle-of-visibility gang control means to control the change 
pattern, It considers as the liquid crystal display characterized by having an image feature 
detection means to perform the feature extraction of an input video signal and to output the 
image description information to said angle-of-visibility gang control means. So that the 
more nearly optimal applied voltage may be given to a liquid crystal panel and angle-of- 
visibility control can be more effectively performed according to the condition of the video 
signal inputted as the angle-of-visibility property of the specified request in the control 
performed so that it may become the angle-of-visibility property of the set-up request 
Accommodative, it interlocks, the change pattern of video-signal processing, gamma 
characteristics, and gamma characteristics is controlled, and it has an operation of realizing 
optimal angle-of-visibility control which suppressed image quality degradation. 
[0018] Claim 2 of this invention, and invention given in 3 and 8 A signal-control means to 
be a liquid crystal display control unit in the drive circuit and back light system of an active- 
matrix drive mold liquid crystal display component, and to perform video-signal processing 
to an input video signal, gamma transform processing which considers said signal- 
processing data as an input, and changes them into liquid crystal applied voltage to an input 
value — RGB each — with the RGB independent gamma conversion means which can be set 
up in the property that plurality differs independently Said RGB independent gamma 
conversion means is received so that it may become a desired angle-of-visibility property. 
Each gamma data setup and an angle-of-visibility gang control means to control the change 
pattern, An image feature detection means to perform the feature extraction of an input video 
signal and to output the image description information to said angle-of-visibility gang 
control means, It considers as the liquid crystal display characterized by having the back 
light control means which controls the back light brightness of a liquid crystal panel by said 
angle-of-visibility gang control means. So that the more nearly optimal applied voltage may 
be given to a liquid crystal panel and angle-of-visibility control can be more effectively 
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performed according to the condition of the video signal inputted as the angle-of-visibility 
property of the specified request in the control performed so that it may become the angle- 
of-visibility property of the set-up request Accommodative, it interlocks, and the change 
pattern of video-signal processing, gamma characteristics, and gamma characteristics is 
controlled, and it controls by interlocking also about a back light, and has an operation of 
realizing optimal angle-of-visibility control which suppressed image quality degradation. 
[0019] In invention of a publication, said signal-control means shall perform contrast 
adjustment (amplitude adjustment of a video signal) and brightness adjustment (DC level 
adjustment) of a video signal to claims 4 and 5 of this invention. So that the maximum and 
the minimum value of brightness of a video signal shall be obtained for every screen with 
said image feature detection means and the largest dynamic range of a gamma property can 
be taken according to the angle-of-visibility property of the brightness range of the input 
signal in 1 screen, and a request Or it considers as a liquid crystal display given in three from 
claim 1 characterized by performing contrast and brightness control so that angle-of- 
visibility control can be performed most efficiently. From the relation of the angle-of- 
visibility control value and the adjustable range of the brightness of an input video signal out 
of which it cheats as the angle-of-visibility property of the specified request Contrast control 
and a gamma-characteristics setup are performed so that angle-of-visibility control can be 
performed most efficiently and the optimal brightness may be obtained, and it has an 
operation of realizing little angle-of-visibility control of image quality degradation, such as a 
contrast fall, by controlling an angle of visibility. 

[0020] Invention of a publication to claims 6 and 1 1 of this invention The change pattern and 
each gamma data of two or more gamma property which are performed to said RGB 
independent gamma conversion means in said angle-of-visibility gang control means For 
every [ horizontally / one screen / or ] vertical pixel, out of the symmetry or an alternation 
asymmetrically pattern The image description information and an angle-of-visibility setup 
which were obtained from said image feature detection means perform optimal selection 
suitably. And it considers as a liquid crystal display given in five from claim 1 characterized 
by performing control which combined gamma data so that it might become the optimal. 
After taking into consideration the pixel size of a liquid crystal panel, the aspect ratio of the 
display screen, or the property of a liquid crystal panel By choosing gamma change pattern 
according to the condition and the signal source of the gamma-characteristics set point and a 
video signal so that it may become a desired angle-of-visibility setup, it has an operation of 
realizing little angle-of-visibility control of image quality degradation which stopped a fall 
and flicker of brightness. 

[0021] Invention of a publication to claims 7 and 12 of this invention The change pattern and 
each gamma data of two or more gamma property which are performed to said RGB 
independent gamma conversion means in said angle-of-visibility gang control means As 
opposed to the direction of the field out of the symmetry or an alternation asymmetrically 
pattern The image description information and an angle-of-visibility setup which were 
obtained from said image feature detection means perform optimal selection suitably. And it 
considers as a liquid crystal display given in five from claim 1 characterized by performing 
control which combined gamma data so that it might become the optimal. According to the 
scanning-line format and scanning-line transform processing of the condition of the direction 
of a time-axis of the gamma-characteristics set point and a video signal, or the signal source 
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or a video signal, by choosing gamma change pattern of the direction of the field so that it 
may become a desired angle-of- visibility setup It has an operation of realizing little angle-of- 
visibility control of image quality degradation which stopped a fall and flicker of brightness. 
[0022] Invention of a publication to claims 9 and 10 of this invention Claims 1-8 are 
received in the liquid crystal display of a publication at said image feature detection means 
and said signal-control means, said RGB independent gamma conversion means, and said 
angle-of-visibility gang control means. Even if it is the case where make it become 
controllable according to the display area of an image according to the individual, and two or 
more screens are indicated by coincidence all over 1 screen Consider as the liquid crystal 
display characterized by enabling it to control an angle-of-visibility property according to an 
individual for every display screen respectively, and it sets to the mount TV with 2 screen- 
display functions etc. It has an operation of optimizing TV display and a car navigation 
display in the separate angle-of-visibility direction and that the angle-of-visibility direction 
is [ like ] independently controllable for every display screen. 

[0023] Hereafter, the gestalt of operation of this invention is explained using a drawing. 
[0024] Drawing 1 shows the block diagram of the liquid crystal display in the gestalt 1 of 
operation of this invention, and sets it to drawing 1 . (Gestalt 1 of operation) This liquid 
crystal display an input video signal ~ receiving ~ contrast and brightness processing ~ 
RGB ~ with the signal-control means 1 which can be processed by independent setup It has 
independently, the RGB independent gamma conversion circuit 2 (RGB independent gamma 
conversion means) which changes the processed video-signal data into applied voltage more 
nearly required than the VT property of a liquid crystal panel - RGB ~ It has the angle-of- 
visibility gang control means 3 which controls by changing two or more gamma data set up 
according to the RGB individual so that it might become a desired angle-of-visibility 
property by the predetermined pixel pattern. Furthermore, it is constituted so that an image 
feature detection means 4 to perform the feature extraction of an input video signal may be 
established and the acquired image description information may be inputted into the angle- 
of-visibility gang control means 3. In addition, it is premised on using that by which 
orientation control is carried out so that an angle-of-visibility dependency may become large 
to the direction of desired with TN liquid crystal about a liquid crystal panel. 
[0025] About the liquid crystal display constituted as mentioned above, the actuation is 
explained using drawing 1 and drawing 3 , drawing 4 , drawing 5 , drawing 6 , drawing 7 , 
and drawing 8 . 

[0026] First, an input video signal is inputted into the signal-control means 1 and the image 
feature detection means 4. Here, the signal-control means 1 is a circuit which performs 
control of the contrast of a signal, and brightness to RGB independence, and is a circuit 
which has gain which shall consider an RGB code as an input and controls contrast, and 
composition which the offset value which controls brightness can set as RGB independence. 
Moreover, the signal range as the image description information, i.e., the input signal, of the 
maximum (the following, MAX, and notation) of brightness and the minimum value (the 
following, MIN, and notation) can be computing the image feature detection means 4 by the 
operation for every screen of a video signal. 

[0027] The video signal amended in the signal-control means 1 is inputted into the RGB 
independent gamma conversion circuit 2. The RGB independent gamma conversion circuit 2 
has the composition that the circuit which performs gamma transform processing by the 
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computing type with a parameter can perform each setup of gamma 1 and gamma2 to RGB 
of each, and those with three RGB and a parameter are further equipped with the selector 
which switches gamma 1 property and gamma2 property as gamma transform processing. In 
addition, about gamma conversion, it can consider as gamma conversion circuit which could 
perform partial curve-ization of gamma characteristics and raised precision further from the 
case of only straight-line approximation by the operation with a parameter by combining 
with a ROM table method partially. The signal outputted from the RGB independent gamma 
conversion circuit is inputted into the source driver of a liquid crystal panel through the 
polarity-reversals circuit which is not illustrated (in the case of the liquid crystal panel of an 
analog IF configuration, a DA converter, video amplifier, etc. are included), and a liquid 
crystal pixel drives it. 

[0028] The angle-of-visibility gang control means 3 performs each processing described 
below using the image description information, such as MAX/MIN obtained with an angle- 
of-visibility setup of the request set up from the exterior, and the image feature detection 
means 4. The gamma characteristics of gamma 1 and gamma2 are set up to RGB of each so 
that a desired angle-of-visibility property can be realized to the 1 st. In addition, although the 
case where each property and combination of gamma 1 and gamma2 can be set up easily, and 
a desired angle-of-visibility property may be hard to be acquired with the angle-of-visibility 
property for which it asks, the effect to image quality has little one as much as possible 
where two gamma characteristics have a nearer property. In consideration of a property, a 
MAX/MIN value, etc. of gamma 1 and gamma2, the optimal contrast setup and a brightness 
setup are performed to the 2nd to the signal-control means 1. A detail is explained to the 
gestalt 3 of operation about the detail of control with the signal-control means 1 . To the 3rd, 
the most effective pattern is chosen and the change pattern of gamma 1 and gamma2 is 
controlled. A detail is explained to the gestalten 4 and 5 of operation about this change-over 
pattern. Effective angle-of-visibility control in consideration of the condition of a video 
signal can be performed by interlocking in total and carrying out adaptive control of three 
processings described above. 

[0029] Below, a drawing is used and explained about the outline of an example of the above- 
mentioned main 3 processings. Drawing 5 is drawing having shown an example of a setup of 
gamma transfer characteristic. Those with a thing and drawing 5 (b) which showed an 
example of a gamma-characteristics setup the case where an angle of visibility is extended 
by signal processing in this example, and in case [ although the control which narrows or 
moves is explained, ] drawing 5 (a) extends an angle of visibility are an example in the case 
of narrowing an angle of visibility, or moving or optimizing. About the desired angle-of- 
visibility control direction, since the direction and dependence degree which enlarge an 
angle-of-visibility dependency by orientation control of TN liquid crystal panel 
fundamentally can control to some extent, what was processed in advance according to the 
application is used. The angle-of-visibility dependency by orientation control is shown in 
JP,10-319373,A "a liquid crystal display and a liquid crystal display system" explained in 
the conventional example 2, for example. Although VT property for every viewing-angle 
direction will be acquired like drawing 3 according to the orientation control state of a liquid 
crystal panel if the example (example by which orientation control was carried out so that an 
angle-of-visibility dependency might become large to the vertical direction of a screen) 
which controls an angle of visibility perpendicularly is explained here By being referred to 
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as gamma 1 45 degrees of top-view angles were made to optimize, and gamma 2 the bottom 
viewing angle of 30 degrees was made to optimize from this, wide-field-of-view 
cornification can be attained in consciousness by compounding by the pattern control which 
mentions this later. Moreover, gamma 1 made to optimize near the bottom viewing angle of 
30 degrees as shown in drawing 5 (b), and gamma 2 which changed the property with 
gamma 1 partially about the halftone part etc. can perform fundamental gamma control of 
migration of visual field each direction, or optimization. Gamma-characteristics ******** 
which 45 degrees of top-view angles are made to optimize as conversely shown in drawing 4 
as such control, and about 45 degrees or more of the bottom viewing-angle directions can be 
mostly made into black (value near the minimum brightness), and they can carry out the 
mask (blackout) of the check by looking from a certain direction. The mask by whiteout is 
possible similarly. Drawing 6 and drawing 7 are what showed an example of the change 
pattern of gamma transfer characteristic, and show the pattern by which a time amount 
modulation is carried out in gamma 1 and gamma2 which were set up by the viewing-angle 
direction of the purpose of control, and a request as mentioned above per field like a space 
modulation and drawing 7 for every pixel like drawing 6 . It can consider as more effective 
angle-of-visibility control by choosing the optimal pattern from the image condition present 
on display out of such a modulation pattern, or an angle-of-visibility setup, and switching 
gammal and gamma2. Although the gestalten 4 and 5 of operation explain a detail about 
these contents, such control becomes realizable by having considered as the configuration 
controllable in total with the angle-of-visibility gang control means 3. 
[0030] Drawing 8 is the mimetic diagram having shown an example of the control of 
contrast and brightness performed with the signal-control means 1 , and by extending the 
amplitude according to contrast gain, when the signal range of an input signal is narrow, and 
performing brightness adjustment by offset control, even when performing angle-of- 
visibility control, it can be controlled by a dynamic range being utilized enough and it being 
made to perform gamma transform processing to maintain gradation display precision 
enough. Thus, since it can interlock and three above fundamental processings can be 
considered as the optimal processing by interlocking in the angle-of-visibility gang control 
means 3, and carrying out adaptive control according to the image description information, 
more effective angle-of-visibility control can be performed in a form also including video- 
signal processing. 

[0031] In addition, although the signal-control means 1 was considered only as brightness 
control with contrast with the gestalt of this operation Although brightness serves as a low 
dark image also in a front view angle or a top-view angle at the whole when carrying out the 
blackout of the viewing angle from an one direction, as the example which specified the top- 
view angle optimization gamma with the gestalt of this operation explained In such a case, it 
is also effective that set up more noise reduction processings to a video signal, or the 
effectiveness as signal processing is acquired also for gang control, such as to strengthen the 
gain of aperture processing, and such a digital disposal circuit is included. 
[0032] In addition, although the gestalt of this operation and the gestalt of subsequent 
operations explain as two kinds of changes, gammal and gamma2, as gamma characteristics, 
it is possible similarly to switch three or more gamma characteristics, and it is effective. 
[0033] Angle-of-visibility control of the mask to extensive ** or the one direction of an 
angle of visibility etc. is realizable, suppressing image quality degradation of brightness, 
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contrast, hue change, etc. more effectively by considering as the configuration which 
interlocked according to the condition of the video signal extracted with the image feature 
detection means 4, and made controllable fundamental three-stage processing in the above- 
mentioned angle-of-visibility control accommodative, as explained above. 
[0034] Drawing 2 shows the block diagram of the liquid crystal display in the gestalt 2 of 
operation of this invention, and sets it to drawing 2 . (Gestalt 2 of operation) This liquid 
crystal display an input video signal ~ receiving ~ contrast and brightness processing » 
RGB ~ with the signal-control means 1 which can be processed by independent setup It had 
the gamma conversion circuit 2 which changes the processed video-signal data into applied 
voltage more nearly required than the VT property of a liquid crystal panel in RGB 
independence, and has the angle-of-visibility gang control means 3 which controls by 
changing two or more gamma data set up according to the RGB individual so that it might 
become a desired angle-of-visibility property by the predetermined pixel pattern. Moreover, 
it has the back light control means 9 which can control back light brightness to a back light 8 
in addition to it: Furthermore, it is constituted so that an image feature detection means 4 to 
perform the feature extraction of an input video signal may be established and the acquired 
image description information may be inputted into the angle-of-visibility gang control 
means 3. In addition, it is premised on using that by which orientation control is carried out 
so that an angle-of-visibility dependency may become large to the direction of desired with 
TN liquid crystal about a liquid crystal panel. 

[0035] The liquid crystal display constituted as mentioned above has the composition of 
having added the back light control function to the configuration explained with the gestalt 1 
of operation, and the actuation is explained only about a different part from the gestalt 1 of 
operation using drawing 2 and drawing 3 , and drawing 4 . First, in addition to MAX and 
MIN of brightness, each image description information on the average (the following, APL, 
and notation) of brightness can be computing the image feature detection means 4 by the 
operation for every screen of a video signal. This adds to the interlocking adaptive control of 
three processings in which it explained with the gestalt 1 of operation, with the angle-of- 
visibility gang control means 3. APL is also put in by consideration and the back light 
control means 9 is received. Control of back light brightness It is made to operate so that 
optimal processing may be suitably performed according to the condition of an input video 
signal, and an angle-of-visibility setup as it said that it was as control **** with controlling 
or suppressing reduction of a feeling of contrast so that the brightness fall of the liquid 
crystal display which happens to the check-by-looking direction by angle-of-visibility 
control may be compensated. 

[0036] for example, on the whole in an example which carries out the mask (blackout) of the 
display to the bottom viewing-angle direction shown in drawing 4 , output voltage all 
outputs the gamma-characteristics setup gamma 1 and gamma2 in the high electrical- 
potential-difference range (when it is Nor Marie White mold TN liquid crystal) - having ~ 
coming — a result — a front view angle and a condition dark as a whole also about a part for 
a top-view corner — becoming . Since in other words it will be in the condition that 
transmission is low, generally, to the front view angle and top-view angle which should be 
checked by looking, the fall of brightness can be suppressed from the case of drawing 4 by 
controlling to a back light control means to become high about back light brightness in such 
a case, and making it operate so that the fall of brightness may be compensated. 
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[0037] On the contrary, when it is the whiteout to which brightness becomes high as a 
whole, the place which becomes a whitish image at the whole also to the check-by-looking 
direction which usually passes along, and which you originally want to display can be 
reduced by reducing and using back light brightness. In this case, it is effective also from the 
semantics [ a back light ] of power consumption reduction. Moreover, corresponding to the 
value of the contrast and brightness control which are processed with the signal-control 
means 1 in other than control of such an angle-of-visibility limit, and APL, in an example 
like drawing 8 , a changed part of APL can be absorbed, and the brightness of a back light 
can be reduced so that APL on the vision of an input video signal and an output signal may 
become equivalent. Furthermore, also when there is fluctuation big [ the static property of 
the gamma transfer characteristic gamma 1 and gamma2 themselves itself, when a change 
pattern becomes unsymmetrical in area at gamma 1 and gamma2 ] in order to make it change 
to a desired angle-of-visibility property to the light transmittance of each pixel of a liquid 
crystal device, flexible control can be performed by controlling back light brightness, also 
taking into consideration the trade-off with the angle-of-visibility control effectiveness in 
consideration of APL. 

[0038] About the relation between APL and a back light controlled variable, although the 
control approaches, like carry out in the direction in which the case from high transmission 
will lower back light brightness if APL is high, and gamma performs control to the direction 
to which the case from low transmission will raise back light brightness if the value of APL 
is high are mentioned as an example, various control is also plentifully considered [ the 
average time or average gamma ] for gamma by the case, for example. 
[0039] In addition, are set up with the angle-of-visibility gang control means 3 reflecting the 
image description information detected by the image feature detection means 4. About a 
back light controlled variable, or the contrast and the brightness controlled variable to the 
signal-control means 1 The scene distinction information on the image acquired by carrying 
out statistics processing of the image description information extracted by the image feature 
detection means 4 with a predetermined time interval is computed. The IIR mold filter which 
had a time constant to the controlled variable can be made into the adaptive control taken 
into consideration also to the direction of time amount of a video signal by the approach of 
adjusting this time constant from through and said scene distinction information, and much 
more effective control can be realized. 

[0040] Each processing which added control of back light brightness to three fundamental 
processings in the angle-of-visibility control explained with the gestalt 1 of operation like 
the above explanation according to the condition of the video signal extracted with the image 
feature detection means 4 Not raising back light brightness beyond the need, but stopping 
the power consumption of a back light without dropping a feeling of contrast, even if it 
performs angle-of-visibility control by considering as the configuration which it interlocked 
and was made controllable accommodative Angle-of-visibility control of the mask to 
extensive ** or the one direction of an angle of visibility which compensated the brightness 
fall etc. is realizable. 

[0041] (Gestalt 3 of operation) The gang control of contrast adjustment with the signal- 
control means 1 of the liquid crystal display in the gestalt 3 of operation, brightness 
adjustment, and a gamma-characteristics setup is explained using drawing 3 , drawing 8 , 
and drawing 9 . 
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[0042] First, the fundamental control approach of contrast adjustment with the gestalt of this 
operation and brightness adjustment is explained. With the image feature detection means 4, 
MAX and MIN of the brightness of an input video signal are computed by the operation for 
every screen, and, thereby, it is called for for every screen which hit the brightness range of a 
video signal is in all the range on signal processing that can be processed. In drawing 8 , 
when it is the range of MIN and MAX which an input signal illustrates, in order to open the 
dynamic range as signal processing, as gain control is performed and it is shown in the 
contrast control of drawing 8 , the amplitude is expanded. Since a signal comes together the 
MIN side, comes out and exceeds the signal-processing possible range the way things stand 
in this example at the MIN side for a certain reason, it can adjust so that offset control may 
be carried out like brightness control of this drawing and a dynamic range may serve as max. 
As control of contrast, as an example Fig. of the contrast control characteristic is shown in 
drawing 9 , natural contrast control can be performed by performing contrast control which 
has gain characteristics as shown in drawing to the difference of MAX and MIN. 
[0043] In angle-of-visibility control, although the optimal gamma characteristics are set up 
like drawing 5 so that it may become close to a desired angle-of-visibility property according 
to VT property as shown in drawing 3 as the gestalten 1 and 2 of operation explained, 
actually Although the axis of abscissa of drawing 5 (a) and drawing 5 (b) shows input 
voltage here In order to harness effectively gamma characteristics as shown in drawing 5 , to 
utilize change of permeability for the maximum and to carry out angle-of-visibility control 
when an angle-of-visibility controlled variable is large since it is amendment data from the 
signal-control means 1 in fact It is more advantageous for the output data of the signal- 
control means 1 to have obtained the greatest amplitude in the signal-processing possible 
range. 

[0044] Moreover, when saying that an angle-of-visibility controlled variable uses an angle of 
visibility small only in the good narrow viewing-angle range of **20 degrees with a near [ a 
front view angle ] of 0 degree, since desired VT property is a property near a property with a 
good front view angle, the display with the sufficient gradation property also as the gamma 
transfer characteristic which uses only a part with a good gradation property is possible for 
it. thus, the input which is equivalent to the axis of abscissa of drawing 5 depending on the 
contents and the controlled variable of angle-of-visibility control is made to correspond to 
the adjustable range of a signal how ~ since that optimum control becomes a different thing, 
according to the condition of a video signal, it turns out that there are contrast and a 
predominance of doubling and controlling brightness control and a gamma-characteristics 
setup in this way. 

[0045] However, if priority is given only to angle-of-visibility control, contrast and 
brightness are adjusted at excessive or too much short spacing and gamma transfer 
characteristic is set up, the original image condition of an input video signal will be changed 
remarkably, and it may not become a good image. Images, such as a personal computer and 
car navigation, have many high signals of contrast with the large for example, place which 
generally depends on the signal source on the other hand about the image description of the 
video signal displayed on a liquid crystal panel, and a large dynamic range, and there are 
many halftone signal components about the video signal of TV etc. 

[0046] Therefore, if the above points are taken into consideration, according to the source of 
such a video signal, the controlled variable in the signal-control means 1 and the 
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combination of gamma transfer characteristic are set up in general, and effective control can 
be realized by tuning finely by acquiring an actual image condition with the image feature 
detection means 4. 

[0047] furthermore, as the gestalt 2 of operation explained, about the contrast and the 
brightness controlled variable to the signal-control means 1 The scene distinction 
information on the image acquired by carrying out statistics processing of the image 
description information extracted by the image feature detection means 4 with a 
predetermined time interval is computed. The IIR mold filter which had a time constant to 
controlled variables, such as contrast gain, and brightness, a gamma parameter, by the 
approach of adjusting this time constant from through and said scene distinction information 
It can consider as the adaptive control taken into consideration also to change (scene change) 
of the direction of time amount of a video signal. 

[0048] As explained above, little angle-of-visibility control of image quality degradation, 
such as a contrast fall by controlling an angle of visibility, is realizable by performing 
contrast control and a gamma-characteristics setup so that angle-of-visibility control can be 
performed efficiently and the optimal brightness may be obtained from the relation between 
the contents of angle-of-visibility control and the controlled variable which were specified, 
and the adjustable range of the brightness of an input video signal on it. 
[0049] (Gestalt 4 of operation) In the angle-of-visibility gang control means 3 of the liquid 
crystal display in the gestalt 4 of operation, the change pattern control in 1 screen of two or 
moregamma property performed to a RGB independent gamma conversion circuit is 
explained using drawing 6 . 

[0050] Drawing 6 is what showed an example of the change pattern of gamma transfer 
characteristic , and as the gestalten 1 and 2 of operation also explained , it is the change-over 
pattern explanatory view of the pixel unit for one screen ( 1 field ) in this technique of 
control an angle of visibility by set up two or more gamma characteristics which are 
different so that it may become the angle of visibility property of a request of an angle of 
visibility property , and switch this for every predetermined pixel . Drawing 6 (a) as a unit 
gamma 1 and gamma2 in the direction of a level pixel for a RGB trio by turns Moreover, it is 
the example which switches gamma 1 and gamma2 also perpendicularly in checkers by turns, 
and drawing 6 (b) is an example switched in the shape of [ which carried out gammal and 
gamma2 in the direction of a level pixel by turns, and made the train the same 
perpendicularly ] a vertical stripe. Drawing 6 (c) is an example switched in the shape of 
[ which considered as the single gamma of gamma 1 or gamma 2 in the direction of a level 
pixel, and carried out gammal and gamma2 perpendicularly by turns between the scanning 
lines ] a horizontal stripe. Although each of these is setting the RGB trio to gamma same as a 
lot, even if the object gamma 1 for R, the object gamma 1 for G, the object gamma 1 for B or 
the object gamma 2 for R, the object gamma 2 for G, and the object gamma 2 for B are 
gammal [ same ] and gamma2 [ same ], as the gestalten 1, 2, and 3 of operation explained, 
they differ respectively. 

[0051] It is just going to use the point by which it is characterized [ 1st ] in this space 
modulation here in this invention suitably also about the pattern which switched a pattern 
like three examples of above-mentioned drawing 6 (a), drawing 6 (b), and drawing 6 (c) like 
drawing 6 (d) so that gammal and gamma2 might become unsymmetrical. drawing 6 (d) ~ a 
RGB trio ~ as a 1 -pixel unit - the direction of a level pixel - gammal and gamma2 ~ not 
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alternation but gamma 1 ~ it is the irregular example switched in checkers as 1 pixel and 
gamma 2 are conversely switched [ 2 pixels and gamma 2 ] for gamma 1 to a change and a 
perpendicular direction by turns with degree the scanning line by 1 pixel at 2 pixels. Also in 
this case, gamma 1 differs from gamma2 by RGB respectively. Although it is irregular and 
becomes equivalent [ the frequency of occurrence of gamma 1 and gamma2 in 1 screen ] in 
this example since it is checkered The example which makes the scanning line 
unsymmetrical [ instead of alternation ] in a perpendicular direction in the unsymmetrical 
change-over pattern and this drawing d in the shape of a stripe like drawing 6 (b) and 
drawing 6 (c) although not illustrated, The example made unsymmetrical also about the 
frequency of occurrence of gamma 1 and gamma2 in 1 screen (area in one screen (gamma 1 
pixel and gamma2 pixel)) is also considered. Although the effect of evils, such as a flicker, 
can be considered, since when considering as a not much irregular pattern is dependent on 
the property and input signal condition of gamma 1 and gamma2 which are switched so that 
it may explain below, by choosing such combination well, evil does not become but is not 
necessarily effective in many cases. 

[0052] In a capacity-coupling pixel split plot experiment as the place which these patterns 
mean shown in JP,8-201777,A "a liquid crystal display" The surface ratio and the voltage 
ratio of the main pixel which can serve as optimal angle-of- visibility property, and a sub- 
picture element so that it can just be going to understand easily also from the example which 
is asymmetry (for example, 2:1) The ratio which can control an angle-of-visibility property 
most effectively from relation with the property (difference) of the gamma characteristics 
gammal and gamma2 set up is because surface ratio is not necessarily 1:1. For example, 
when the voltage ratio of gammal and gamma2 is about 2:1 in the case of Nor Marie White's 
TN liquid crystal, the optimal surface ratio also has the example of becoming about 7:3, with 
the above-mentioned capacity-coupling pixel split plot experiment. 
[0053] Thus, the point by which it is characterized [ 1st ] in the space modulation of the 
gestalt of this operation is in the point which controls a pattern by the unsymmetrical pixel 
unit. In addition, it is premised on the case where there is the number of pixels more than a 
wide VGA class as the number of pixels, about the angle-of-visibility control shown by this 
example. 

[0054] next, the point by which it be characterize [ 2nd ] in the space modulation of the 
gestalt of this operation be to control suitably these change pattern and gamma 
characteristics gammal and gamma2 to switch to the optimal change-over pattern and 
gamma characteristics in the angle of visibility gang control means 3 according to the 
contents of angle of visibility control make into the image condition of an input signal, or its 
purpose. 

[0055] For example, in the image feature detection means 4, the selection according to the 
description of an input video signal is possible by detecting the frequency of occurrence of 
the high frequency component of an input video signal for every screen, choosing drawing 6 
(a) as a pattern in the image which needs resolution, and switching to the pattern of drawing 
6 (d) with the fineness of the image of an input signal, in the image which does not need 
resolution. 

[0056] In addition, you may switch according to the source of an input video signal as the 
pattern of drawing 6 (a) is chosen and the example of drawing 6 (d) is chosen according to 
the source of an input video signal in TV image etc. about the screen and car navigation 
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screen of a personal computer as a simple means. 

[0057] Furthermore, also in the aspect ratio of the screen modes (screen sizes at the time of a 
wide aspect display or 2 screen display etc. especially in the liquid crystal display of a wide 
screen size etc.) of the number of pixels of not only the condition of the video signal inputted 
but the liquid crystal panel to be used, the size (are they a square or a rectangle?) of 1 pixel, 
or the display screen, you may choose it as the optimal change-over pattern suitably for 
every screen. Moreover, according to the scanning-line format and scanning-line transform 
processing that the video signal inputted is in an interlace signal or a non-interlaced signal, 
you may choose it as the optimal change-over pattern suitably. 

[0058] As explained above, by considering as the horizontal or form of one screen not only 
the pattern made into alternation for every pixel about the pattern switched for every vertical 
pixel, and the so-called space modulation pattern but unsymmetrical, it can contribute to the 
area-effectiveness that gamma 1 and gamma2 should be given, and can consider as the 
optimal modulation pattern according to the combination effectiveness with the difference in 
gamma characteristics. 

[0059] furthermore , by consider as the pattern modulation took into consideration to the 
total to the condition , and the input source or the liquid crystal panel configuration which 
screen - constitute and be display of the video signal into which this be input in the angle of 
visibility gang control means 3 , if a natural modulation be visually possible , it be always 
the optimal and angle of visibility control to which evil suppressed image quality 
degradation of a brightness fall etc. few be realize , things will be make . 
[0060] (Gestalt 5 of operation) In the angle-of- visibility gang control means 3 of the liquid 
crystal display in the gestalt 5 of operation, the change pattern control to the direction of the 
field of two or moregamma property performed to the RGB independent gamma conversion 
circuit 2 (the direction of a time-axis) is explained using drawing 6 and drawing 7 . Although 
drawing 7 was what showed an example of the change pattern to the direction of a time-axis 
of gamma transfer characteristic and the space modulation pattern explained with the gestalt 
4 of operation was a change-over pattern of the pixel of one screen (a part for the 1 field), it 
is an explanatory view about the change-over approach of the pattern between the fields 
which extended this also in the direction of a time-axis. Drawing 7 shows the change-over 
pattern from the n-th field to the n+5th fields about the pattern of drawing 6 (d). In the n+lst 
fields of drawing 7 (b), the same pattern as the n-th field of drawing 7 (a) is continued, 
gamma characteristics with the n-th field of drawing 7 (a) reverse [ the n+2nd fields of 
drawing 7 (c) ] - the 1 field ~ carrying out ~ the n+3rd [ of drawing 7 (d) and drawing 7 
(e) ], and n+4th fields ~ again ~ the same pattern as the n-th field ~ ** ~ it repeats. 
Although each of these is setting the RGB trio to gamma same as a lot, even if the object 
gamma 1 for R, the object gamma 1 for G, the object gamma 1 for B or the object gamma 2 
for R, the object gamma 2 for G, and the object gamma 2 for B are gamma 1 [ same ] and 
gamma2 [ same ], as the gestalt 4 of operation explained, they differ respectively. 
[0061] It is just going to use the point by which it is characterized [ 1st ] in this time-axis 
modulation here in this invention suitably also about the pattern switched so that it might 
become unsymmetrical per field like the example of drawing 7 explained above. The place 
which these irregular patterns mean is the same, and is located in the place which can expect 
the effectiveness to angle-of-visibility control on balance with the speed of response of each 
gamma characteristics and liquid crystal panel etc. as the gestalt 4 of operation explained 
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according to the storage effect of the pixel used as the pixel used as gamma 1, and gamma 2. 

[0062] Since the place for which it depends on the speed of response of a liquid crystal panel 
in respect of image quality or the effectiveness of angle-of-visibility control about reversal 
of gamma 1 and gamma2 in the direction of the field explained by drawing 7 is large, it is 
necessary to consider as the change-over pattern in consideration of this. When considering 
as a not much irregular pattern also about the modulation to the direction of a time-axis, the 
effect of evils, such as a flicker, can be considered, but in the image on which evil cannot be 
easily conspicuous, the angle-of-visibility control signal processing which made evil the 
minimum is possible by changing adaptive control into the condition of a video signal, such 
as giving priority to angle-of-visibility control, so that it may explain below. Thus, the point 
by which it is characterized [ 1st ] in the time amount modulation of this invention is in the 
point which controls a pattern by the unsymmetrical field unit. In addition, it is premised on 
the case where there is the number of pixels more than a wide VGA class as the number of 
pixels, also about the angle-of-visibility control shown with the gestalt of this operation, 
next, the point by which it characterize [ 2nd ] in the time amount modulation of the gestalt 
of this operation be to control suitably these change pattern and gamma characteristics 
gamma 1 and gamma2 to switch to the optimal change-over pattern and gamma 
characteristics in the angle of visibility gang control means 3 according to the contents of 
angle of visibility control which make into the image condition of an input signal, the 
scanning line format of a video signal, scanning line transform processing, or its purpose. 
[0063] Motion detection of an input video signal is performed in the image feature detection 
means 4, and the speed and the amount of a motion of a video signal are detected. For 
example, by the numerousness of the amounts of motions of the image of an input signal In a 
still picture or the image almost near a still picture It may also be effective to shorten 
slightly, and for effect of a flicker etc. to be unable to be easily conspicuous about spacing of 
reversal in the intense image of a motion as a pattern symmetrical with the direction of the 
field, conversely for reduction of a flicker, and to choose a pattern like the example of 
drawing 7 . Since the speed of response of the liquid crystal panel to be used has close 
relation, as for these, it is effective to choose a pattern flexibly according to the condition of 
an input image in this way. 

[0064] Moreover, according to the scanning-line format that the video signal inputted is in 
an interlace signal or a non-interlaced signal, and scanning-line transform processing 
processed in the video-signal processing section according to it, you may choose it as the 
optimal change-over pattern suitably. It is thought that an unsymmetrical pattern like 
drawing 7 is effective, and there is the need for selection of a pattern suitably as an example 
according to the contents of processing in an interlace signal input when progressive 
transform processing is carried out in the video-signal processing section. In addition, as a 
simple means, about the screen and car navigation screen of a personal computer, processing 
which was considered to be a condition comparatively near a still picture, and turned to the 
above still pictures is performed, and you may switch according to the source of an input 
video signal according to the source of an input video signal as processing which turned to 
the animation in TV image etc. is performed. 

[0065] Like the above explanation, not only the pattern made into alternation for every field 
of predetermined spacing but by considering as a suitably unsymmetrical form, the area- 
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effectiveness that gamma 1 and gamma2 should be given can be extended in three dimension, 
and it can consider as the optimal modulation pattern with combination with the difference 
in gamma characteristics in consciousness according to the storage effect about the pattern 
which the gamma characteristics to the direction of the field (the direction of a time-axis) 
switch, and the so-called time amount modulation pattern. Furthermore, if a natural 
modulation be visually possible, it be always the optimal and angle of visibility control 
whose evil suppressed image quality degradation of a brightness fall etc. few realize, things 
will be make by perform the pattern modulation took into consideration to the total to the 
condition and the input source of the video signal into which this be input in the angle of 
visibility gang control means 3, a scanning line configuration and scanning line transform 
processing, or the liquid crystal panel configuration that screen - constitute and be display. 
[0066] Drawing 10 shows the configuration block Fig. of the liquid crystal display in the 
gestalt 6 of operation of this invention, and sets it to drawing 10 . (Gestalt 6 of operation) 
This liquid crystal display Each circuit of the signal-control means 1, the image feature 
detection means 4, the angle-of- visibility gang control means 3, and a RGB independent 
gamma conversion circuit ** which can perform angle-of-visibility gang control according 
to display area as a whole by constituting so that actuation according to individual can be 
performed for every display area of an input signal, respectively, and inputting into each 
circuit the signal which identifies the display area of an input video signal -- it is constituted 
like. 

[0067] About the liquid crystal display constituted as mentioned above, the actuation is 
explained using drawing 10 . 

[0068] Here, the case of two screen display of the main screen and a sub-screen is explained. 
First, the image feature detection means 4 classified by display area has the composition of 
calculating each characteristic quantity independently, with the signal (a following and 
main-sub area selection signal and notation) which identifies the area of the video signal of 2 
circuit rice cake, the Lord / ** for the circuit which calculates the image descriptions, such 
as maximum of a video signal, the minimum value, and the average, moreover, ****** to 
which it has two kinds of each parameter setup value to which the RGB independent signal- 
control means 1 according to display area and the RGB independent [ classified by display 
area ] gamma conversion circuit 2 calculate the gamma characteristics of each plurality 
[ RGB / contrast, brightness, and ] etc. the object for the main screens, and for sub-screens, 
and the actuation switches it with a main-sub area selection signal ~ it is like. Also with the 
angle-of-visibility gang control means 3 classified by display area, actuation to each circuit 
is carried out so that it may become an object for the main screens, and the liquid crystal 
display of a different angle-of-visibility property set up for every image area for sub-screens 
about the gang control explained with the gestalten 1 and 2 of operation by performing 
control according to individual with a main-sub area selection signal. 

[0069] moreover, it not only performs the control same about back light control as the gestalt 
2 of operation explained, but When the averages differ greatly as an image description of the 
main screen and a sub-screen, (when it is a bright image and a dark image etc.) Back light 
control shall be performed to which image of the main screen or a sub-screen. As opposed to 
the screen besides a controlled system (sub-screen when [ for example, ] performing back 
light control to the main screen image) By generating amendment data from the back light 
control data by the side of a controlled system, and being made to perform contrast of the 
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screen outside a controlled system, and brightness adjustment so that the control 
effectiveness of a back light may be canceled Even if it is the case where it is the image with 
which brightness conditions differ greatly between the main screen and a sub-screen, the 
effect of the back light control accompanying angle-of- visibility control can be prevented 
from appearing on the screen of another side. 

[0070] In addition, although the gestalt of this operation explained the example in the case of 
two screen display of the Lord/** Even if it is the case of a three or more-screen multi- 
screen, similarly the image feature detection means 4 Required-number circuit rice cake, An 
angle-of-visibility property is respectively controllable according to an individual for every 
display screen by considering as the configuration in which a parameter setup is possible for 
every display area, and switching them with a display area selection signal to the signal- 
control means 1, the angle-of-visibility gang control means 3, and the RGB independent 
gamma conversion circuit 2. 

[0071] In addition, in the application of optimizing TV display and a car navigation display 
in the separate angle-of-visibility direction in the mount TV with 2 screen-display functions 
etc., application of attaining safing on road traffic by carrying out the mask of the screen of 
Mount TV in the viewing-angle direction from a driver side during transit etc. is also 
possible by using this function. 

[0072] Like the above explanation, even if it is the case where two or more screens are 
displayed all over two screen display, multi-picture features, and 1 screen called PinP, it is 
realizable to control an angle-of-visibility property according to an individual for every 
display screen. 
[0073] 

[Effect of the Invention] According to this invention, so that clearly from the above 
explanation use the special liquid crystal cell for angle-of-visibility control, or In the liquid 
crystal display system which performs angle-of-visibility control only by the external digital 
disposal circuit, without using a means to control an optical lens sheet or to change the 
optical property of a back light By performing optimal gang control suitably according to the 
operating condition of the case where it is in the conditions restricted in respect of the angle 
of visibility etc., an input source signal, a video-signal gestalt, the contents of a display 
image, etc. Secrecy of the optimal angle-of-visibility control which controlled image quality 
degradation, and the contents of a display, or optimization of the check-by-looking direction 
is realizable. 

[0074] Viewing-angle control, such as extensive ** of an angle of visibility, migration, 
masking to the specific direction, and the check-by-looking direction optimization, can be 
performed effectively, suppressing image quality degradation of the fall of the brightness by 
performing angle-of-visibility control by considering as the adaptive control which 
interlocked each processing using the image description information on a video signal 
especially, or a feeling of contrast, a flicker, hue change, etc. Moreover, while being able to 
perform effective angle-of-visibility control, without reducing a feeling of contrast, and 
brightness by considering as adaptive control also about a back light, it is also possible to 
suppress the efficiency-for-light-utilization fall of a back light, and to reduce power 
consumption. 

[0075] In an application which was furthermore referred to as optimizing TV display and the 
car navigation display in the mount TV with 2 screen-display functions etc. in the separate 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2007 



•JP,2001-147673,A [DETAILED DESCRIPTION] Page 19 of 19 



viewing-angle direction in systematic application, it can consider as the optimal 
configuration. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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